
Gauss-Jordan Elimination

Name: Unique ID:

Problem 1. Consider the matrix A given by

A =


3 −9 0 0 15

−2 6 0 0 −10
7 −21 4 0 79
9 −27 2 8 51


Calculate rref(A) by applying the Gauß-Jordan algorithm. You can (and should!) check your work on a
computer, but you must precisely follow the algorithm (including labels on your row-reductions) and show
each step here.



Problem 2. Fill-in the blank next to each of the following matrices with the appropriate notation to indicate
the first step called for by the Gauß-Jordan algorithm as articulated in class. You do not need to perform
the calculation but you must use correct notation to receive credit.
7 5 5 19 3
0 0 0 2 1
0 0 −991 2 9
0 0 5 8 2
0 0 1 0 10



0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 99999 0 0
0 0 1 0 0



1 15 −9 8 4
0 1 3 2 1
0 0 0 99 8
0 0 0 1 42



11 12 13
14 15 16
17 18 19
20 21 22
1 23 24


 1 0 5 15

0 0 0 1
−7 15 99 87



0 0 13 5 1
0 0 8 3 3
0 0 1 14 99
0 0 15 48 6


Problem 3. Use the Gauß-Jordan algorithm to calculate rref(A) where A =

[
5 20 100 25
1 4 25 25

]
.

To receive credit, you must follow the algorithm exactly as articulated in class and your work must be neatly
organized and easy to follow.



Problem 4. Let A be the incidence matrix of the digraph
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v4 v5a1
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a3

a4

Find rref(A) (on a computer, if you’re confident you could do it by hand) and use this to calculate nullity(A)
and nullity(A⊺).

Problem 5. Let A be the incidence matrix of the digraph

v1 v2

v3

v4 v5a1
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Find rref(A) (on a computer, if you’re confident you could do it by hand) and use this to calculate nullity(A)
and nullity(A⊺).



Problem 6. The matrix A =


3 15 −24

−5 −25 40
2 10 −16

−7 −35 56

 is rank one. Find rref(A) without doing any row reductions.

Hint. Start by identifying the column relations.

Problem 7. Suppose that a matrix A satisfies

rref

A
−9 6 ∗ −12 ∗
5 1 ∗ 24 ∗

−5 1 ∗ −16 ∗
−5 3 ∗ −9 ∗

 =


1 0 2 0 1
0 1 3 0 −2
0 0 0 1 1
0 0 0 0 0


Note that two of the columns in A are currently unknown.

(a) Find the third column of A without doing any row reductions.

(b) Find the fifth column of A without doing any row reductions.



Problem 8. The matrix A =


13 26 12 25 −12 1
11 22 18 29 −18 −7
17 34 15 32 −15 2
19 38 19 38 −19 0

 has rank two. Find rref(A) without doing row

reductions by identifying the column relations in A.


